Effects of chronic stress on structure and cell function in rat hippocampus and hypothalamus.
It has become increasingly clear that the increase in corticosteroid levels, e.g. after a brief stressor induce molecular and cellular changes in brain, including the hippocampal formation. These effects eventually result in behavioral adaptation. Prolonged exposure to stress, though, may lead to mal-adaptation and even be a risk factor for diseases like major depression in genetically predisposed individuals. We conducted a series of experiments where changes in brain function were examined after 3 weeks of unpredictable stress. After unpredictable stress, inhibitory input to neurons involved in the hypothalamus-pituitary-adrenal (HPA) axis regulation was suppressed, which may dysregulate the axis and lead to overexposure of the brain to glucocorticoids. Furthermore, glutamate transmission in the dentate gyrus (DG) was enhanced, possibly through transcriptional regulation of receptor subunits. Combined with enhanced calcium channel expression this could increase vulnerability to cell death. Neurogenesis and apoptosis in the dentate were diminished. Synaptic plasticity was suppressed both in the dentate and CA1 area. Collectively, these effects may give rise to deficits in memory formation. Finally, we observed reduced responses to serotonin in the CA1 area, which could contribute to the onset of symptoms of depression in predisposed individuals. All of these endpoints provide potential targets for novel treatment strategies of stress-related brain disorders.